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71^01^, olsj^V ^(MEMS)7l^8: °l-§-tr i4f ^S.^ 7>^£^a-^ 7 > <£3^ 

<20> ^e^l 7>^£# ^ $X±r ^7} 7^5} 51 9X — ^ , 7>^>^ o\]o]^ X} + 

m ^ ABS^ ^-^^l^l^ ^fl-g-sl^ ^^d-g-^^ 7>^£7ll^ ^5. «V£*fl^*ll <^ ^flS 

^^^o] o^ji ojjr*}. MVBV^Efl^ oj-^^o] ^^o] o^^7l nfl-g-ofl ^ ^ 

^oH ^^71 m^ofl a^S] 7>^i^^ 7l#^§^ *j*l-g-^-g- ^l^>i ^Cf. 
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<21> o)B\i£ ^-g-^ 7>^£7il^ -Sr^^l ^£Sj-7> ^^VM^. ^S^B] 4] 

<22> £ l^ ^«J:^<y 7^£7jl# ha1«_v SAitV ti>sq-^-oi ; ^eflsq ^*I-g-^ 

7^5L7j](l)^ Jf-fi-SM -g-^ -ol^ 7}^^Sfo] ^31(10), ^71 ^^^(10)^ <#t^8r 
b^^S- *1*1*K£-I=- 7]^1^ ^o.S. *J-§-*Rr i = ^ 71^-^- ^1^1 ^(suspension 

beam)(22)(24)3h #7l ^^1(10)^ ^^f^ofl 5:^1- ^o. rfliy^JL <£^S\^ 4^ °1^ 
^^■(12)(14)3zf, ^7] ol^^^.(i2)(14)ofl cfl^H 71 2±^-<$4f ^JL^^f- 

(30a) (30b) ofl 91~ 4^ ^^(32X34)^ #7l (22) (24)^ ^^7l^w>^- 

°ll -H^Rr «J Jl^-^-(20a)(20b)# ^^4. °H, #71 ^l^^ 12) (14) -4 jl^J 
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^t A m°] 3"g-*}fe ^(y^^G.S- °H -H^ °l^^i^-(12)(14)-i- 

^(£^ A o V #*>^)O.S. ^1^171711 £|J1, Ziofl Ttj-ej- #7l o]^^-(12)(14))4 .H^^ 
(32)(34)A}o|o} t^^o] ^(gl)( g2 )ol f«|7l7m a<H^l>fl fJlM1(10)S] ^^7> %M$*} 
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<25> o]oil n^, ^-71 ol^^-( 12 )(i4)ai}- Jl^^i^-(32)(34)A>olo 1 lAio ) ^-g-^ol 

A o V 7l ^-g-^21 ^3}-^ #71 J1^^1^-(32)(34)<H1 <?]7>£)^ #*1 ^<y-oll A o V 7l 0]^^^- 
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(12K14H1 ^S. ^Sm*), ^7) ol^^^-(i2)(14)oll ^7l(Pl£Al)l- 3§.f% ^ = 7} 
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<26> ZL^Jl, ^"71 7>#£7jl(l)l- ol-g-^<^ x^.y^ Z^°\] Cfltb ^ 7>^£* ^ *>7l ^ 

*iH^r, ^^^1(10)7> x^, r% B J-*^5 T SiSL^- 27)1^ 7>^£^1(1)# ^s>7fl Z]" 

4 -^Alofl # 7 j ^^](10)7> z^^S. o^S)^ z^^Z] 7>^£» <^ 

<27> o^^- Tj-f , ^*}7fl 7>^£7^1(l)ofl S]^fl^ ^0)7} 7^^171 nfl^-ofl , 2 7fl 

^ X,y^ 7>^£7^1^ z ^ 7HfJE?]ll- ^^l^^l ^-B-^Tio] go] ^1^>711 5\o] ^ 

<28> 2 $. f i^^Tfll- z^ 7>^£7jl(l)3l feoH- #o] y\] , o)^ ( JI^*^ 

(112)(14)(32)(34)^1 ^^Tir ^S^o] tjfl-f 2]- Tfl ^v} 7 ] nfl^-o]] , o]^- 

^2:71^ JL^S] ^E^o] ti_V2E.Al ^^O]^ ^Jl, o] S o]^fl 7>^£7^1^ #*|]^ o] 4^- 
*fl*lJL, ^1S^7># ^Al7l^ iL<y AS 2]-g-^Cf. 
<29> I£th 413lS- ^^Ml 5^ ^Ol^( noise )^^ £ ^ f^ES ^^*ol ^^-^S. 
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^Ajofl Al^ofl ^Ol^^-o] -i^. AIJA^ ^^o) 7^}£]^ « 0 V*115}JL 



^7} ^l^^^l-^ ^7] i^^M ^-g^^ oKfl^-ofl ufl*]^ ^Ji* nflyflS 
z^ 7>^£7^1# n>^^l 
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<35> #7} JL^^^^r 4^113 ^M.* v^S. *H 

<36> Hf^-^j^Tll^ ^7} A>o]l- <^^^ 4^7fl^ ^iL* nfl 7 flS. 
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<37> WV^^Tll^ jl^^^A>ol6|| Ufl *] =) o]^^^-^ rfl-§-*Hr JI^^T 

<39> t,|.B^}-7flir ^71 jL^, 0 ^^*^ *l*11Hir ^ o]^^^-o) z ^« 0 >^ 7>^ 

§>711 ^ o\)*m°] -fr^fe- <^#°1 4^7fl #-§-^^. 

<40> h].^s>7)1^ ^7} 3L^^% 31^ °1-§^^T^ ^^-^ofl^ o^Rr ^i^- 

<41> «>^*>7)1^- <#7] #71^ *fl-§-«Hr -H^, ol^^i^-^ ^-^-^4 
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<#7] ol-g-^^s-o. ^- 7] jz^^ofl ^-f-*g^ <£^°\] ^iL* t.fl7fl5. 

ofl AA 37fl2l tijjl^^^- ^-71 3j-°--&V^-^ ol^^A>ol» <£^}^ ^7fl2l 5Lf- 



°] ^ t±tf ^ 3.71^ A>Z|^VO.^. ^^t}. 

<50> Hl-f-^S>7ll^ ^7) JL^,o]^^^ A*}^}^ ^7] O^^^ °\^%r 

OS}?)] i5\±r S)^## ^ 9X$m o\]^<%°] -fr^S]^ ofl^^ol 4^7fl ^-i-t^igc}-. 
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<53> ^Cf «>^^>7fl^ ^71 #7l^ <^*H cfl-§-*Rr -H^, ol^-^^-^o) ^ 

^^T^^S. 



<54> ol^, ^<*l) CplH Jitf ^Ml^l i§^Vt}. 



<55> 51 2^r ^ofl O)-^- ^#-g-^ 7>^^7il^ A>A]i=olJl > £ 3(a)(b)(c)^r 13- 

M 4^- ^^-§-^^ z^r 7>^£^1S1 3g^S., ^51^ ^^SI^H, £ 4(a)(b)^ £ 3(b) 
^ A-A\B-B'*HH a>ef^- 

<56> ^v^ofl xrj-^. 7 }^£7fl (100)^ £ 2 i-fl*] 4<H1 «V^o} f z^^oj 7 }^£c>il 

^r-i- 3^}<^ 7 j^, °) si ^ 7>^£7]](ioo)^ i^^i^-dio), °i-^*i^-(i20)^ 

130)^5. 

<57> ^, Aj-7] JX^^-UIO)-^ ^^7l^h(200)S] ^^ofl ^5)^ ^^^^-(115)^1 # 

Jl^^S-i-ol^, H^^-g- ^Jl 4f-^S 3 271101^ 

^(112) AS ^^^cf. 
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<58> Aj- 7 j J7^^^(112)^ #7] 71^(200)^1 #^*f| cfl^H ^^^>7fl cf^o.s. ufl^l 

^*)2±(114)» ^>^#^cf. 
<59> zi^ZL, a|#f^ Jl^^i^(112)# ^l^ls>ji M-^^l JL^^&CmHfe ^*Rr °] 

^^(122) ^^^.(124)71- *4^1^ °i^(116)# #7l Jl^^i^(112)2l 

<60> £S>_ ^-71 JH^ ^(llOH Z^«o V ^S. #tfl3 JUL ol^7Bfi5l-7ll tifl^Sl^ ol 

^^(120)£r ^^-7>#ol o] 7 ^trH oJtL^yj-^o] z ^« 0 V^o_5L o^^^ ^ 
*H #7l ^^^^(112)^ Tlz^ #SW?1 ^^-g-^* <r #71 

^(112)l-ol A>oln>cf tiU*l5^ 271101^ ol^^^J-^( 122)^5. ^^Cf. 

<61> ^1-71 01^^^(122)^ #71 JH^ ^#(112)51 ^-^^igoU tfl*H ^^Tll #?1 31 

^^(112)^ HcflS. 9J^?_>^^: ^Jl #Sj- ajf^fe Afzl^AVo^ ^^«-^flol^ ; o] 
^^(122)#-0_ ^ SL^Sl-^ofl ^3}*} Tfl ^ti]S]^ <?l^i( 124)1- °ll7flS #*>3#^ 

<62> n&lJl, #71 Ji^, °l-§^^( 112) ( 122)1- #^o"h <a^( san di a i a bHl*| 
7fl^€ A% ^lHS^lliB^MKmicrofabrica co.HH 7fl^ # 

7l£^-7l^^- ol^>c^ ^o_S JiliflS ^#11 ^ iinf. 

<63> ^71^, ^-7] ZL^^^(112)l-g- ol^. 4olf 4^7HS] ^ iL( 114)1- 7fl 

S *H #*^#5l^, #71 o]^-^^(l22)#£ ol^. A >oll- o^^^ ^ 7 fl5l 

^^^-(124)1- nfl7llS. *H ^Ti^^S #^}3#€^. 
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<64> olofl t4^, #7] 0)^-^^(122)^ ZL >£,*HM| wfl*l£|fe- Jl^^^C 112)1: A>olofl^ 

3r A oM °1^;*}^(120H z^tySLS. <#ffr ol^^nfl #Jf4l* ^^^(112)^ 0]^^ 

^(122)A>ol^ ^(Gl)ol fo}^ ^^^-^=01 al^ofl, >a-7l 01-^^^(122)^ <5>^f- 

^ i^^i^(112)A>oloi ^>^(G2)^ ^"^^^S. ^^-§-^=01 ^of^l7l nfl^ofl, #7] 

°1^^1^(122)# 7l^o.S n ^,^-^ollA^ ^71 ^-g-^ofl tflS>o} ^3. aVcfloi 3 3 

<65> ZL^Jl, ^71 ZL^^^(112)^1^ -S-71 01^-^^(122)^1 o|^Ji(124)7l- ^ $W 

«oH^S *KM-7fl ol^^ ^ #71 ^^^.(124)21 ^oj^ c^Kg. 

oHfl^-(116)^- ^71 9l^i(124)S}- cH-g-^ 2*151 w-ofl AA W^^W. 
<66> c^H , ^-71 JL^^^JftC 112)# 4°1 *H ^5 ^^tifl^Slfe 01^^^(122)1-^ ^5. 

cfl-§-s>^ 51^^^(112)21 ^^M-Cf ^o. H7121 A>zl-^Vo.s. ^A^t}. 

<67> ole^ ^o., ^ 37^ ^^.(no)^ rfl^c^ ol ^-^(120)01 x.y^^o] ^ « c Vi£ 0.5. 

o]^5lt:-le(-£ ^>7l ol^^^(i20)5l ^dlol^.^01^ Aj- 7 i j7^^q-^-(ii2)^l ^f^^H 
^ol^£l7l ufl^l, al^^r^ ol^^^-^oloH^ol ^^ofl ol*j- ^^-g-^o) 

&7fl £H x ,y^^ 7lxz^ a%^*}T&A\ z^o) #5LW #tfl^o_3. ^ 9X 

<68> #71 *l*l^(130a)(130b)£: ^-71 ji^, ol^^^-( no) (120)^1 ^-e^l z| 

zl- ufl^sl^ «]JI^( 132) (134)51-^ ^-71 01^^^(122)^0.5. #?1 
o)^^l^-(120)* fj-^o.^. ^^i^|. £ s. 01^^^(122)01 cgTgz). oiji^«-(i32)(l34)A> 

oil- <2 1*1-5^ 7)711^ ^Md*l<r# A^ <gH8*l|S ?«1^4. 
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<69> a o v 7 | x| *1 «S( 130a) ( 130b 01^.^^(122)^ oj:^ j^>#<>1 o]^^^-^- 
(122)4 4t7^ ^o] wj-^^cf. 

<?o> £. 5 ofl s.X\# aV^ol, ji^ ( o]^^i^(ii2)(i23)^ ^1^1^ (130a) (130b) 

ofl^ -y-71 ^^(llOHl tfl?V ol-^^^(i20)^ z^oH* *KHI-?fi ^ 

<71> H^JL, £ 6<Hl W>^ol > a o V 7 | ol^^q-^(122)^ ^a-^o]]^ ^;^^Al o]^^]- 

^ ^-§"*>^ ^^^^(112)^1 ^^-^4 ^#5^ #7](150)1- ^ol£ ^M-ol^- ##^^*>7i 
A oM ol^^^(i22)^ S^^4 ^#S1^ #7l(150)# ^>7l 51^^^(112)51 

<72> ^-71 1-71(150)^ £ 7(a)(bHl £^RV «>^-^l, cfl-g-e>^ Jl^, ol^^^(n2)(i22) 

(112X122)3 sqjjM34 ^^^sls.^. ^3tt «HJ-*)s>c|-. 

<73> A^ssj. ^-ol 1-71 (150)* ^>7l al^^^(112)olu|- o] ^^£( 122H1 l-#^*Rr 3 

-f , ^"71 al^^JflrC 112)4 °1^3l^:(122)°l ^^slcH °1##3 ^ol ^o};^^ ^S. 

^#5l7l *H ^-7l(150)7> <&3«H tfl-g-*^ 4^oll ^^^SlTlM- ^#5} 

7l ^-71 c>l^^.^^iq-( 141)4 -n^^^i^-(i42)si ^l^-^oi A-lS. ^^#51^ JfA v 3 

^ #*l*kz, A o V 7l ol^.^^-(i20)^ ^ ^ 
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< 74 > gc$. f £ scfl £ Altb wV^oj, ji^, 01^-^^(112) (122)^ fj (130a) (130b) 

^^(UO)* 4^7fl ^^f^ %-*}o\) ^7) Jl^^^(112)om ol^^^(i22)ofl 
1-71(150)* *}^3* ^711 #4. 

<75> 5. 9^ ^- t^ofl trj-^. z ^ 7 }4=-^}9] cf^- -^aHU- £.a1^ ^A^H, J£Al*V u)-<4^ 

°1, ^"71 7>^£7jl(100a)^ ^H^H^S ^l^xr Jl^^i^-(110)(310)34, °l^*i^-(120)(320) 
^ *1*1«]( 130a) (130b) (330a) (330b)* ^^^h ^ ul^ *l^-(110)(310)£r #7l 

^^71^(200)51 ^Jf^ ^^^>7ll *\°]5. 2^°}^ tifl^lsl^ a}A&<#4\ ZL^^[^ 
(112) (312) AS. o]=ol^]^ ( Jl^^^(112)(312)-i-^: ^Hr7fl£) ^iL(114)(314)» nfl 

7HS ^-7>3 tfSHf^*! ^^71^(200)^ ^l^xL^C 115) (315H1 AA -H^ 

<76> ZLSlJl, °l-§^^r(120)(320)£r *fl#*Rf 112) (213)a}<>] v\t\- JEtflS. afl 

^5l£^- 27flolAj- ^wlsl^ AVzl-^Aj-oi ol^^^-(i22) (322)^.3. ol-f-o^l^ , o] 

^^1^-^(122) (322)1:^ #7l JL^ ^^(112)(312)<H1 °>vfl^-(116)(316)<fl «fl^s) 

fe- 124) (324)1: nfl 7113. ^IS. ^Hf^^h 

<77> ^-71 (130a) (130b) (330a) (330b)£- ^tHS"^ °1^*1^-(122)(322)# ^ 

3 0.3L X| -^-71 ol^^^-(i20)(320)7>>oHl Hfl^ls]^ <5>u|-£l «Jj7^«.( 134)$!- ^v 7 i ol 

^#^-(120) (320) 21 sq^ofl zl-zl- *H ^1 3 ^ 27fl£} ^jI^W 132) (334)1- <#7) 7)# (200)°fl 
^wl^KlL, #71 UJl^-¥-(132)(134)(334)^ ol^^^-(i20)(320)2l °1^3l^S:(122)(322)Al-°ll- 

<78> o^H, ^7} ol^^^-(i20)ofl ^^o.S ^^£)^r *1 *] fj ( 130a) ( 130b) ^ SEi^S- 

^(320 H i£^3o_3. Scf^- *l*l«](330a)(330b)£r ^^71^(200)^1^ <$7) JL 
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^^(110)(310)^H cfltb °l-§-#^-(120)(320)^ z ^ ^^HHl cfl*H ^-8-^ ^s^o] 

<79> a, ole^ ^"71 7Hr5l7fl(100a)7l- z^«<K^ $m<*\) ol-g-*l^-(120)(320) 

°1 Jl^^^-(110)(310)^ cfl^>^ z^U^ ^°-S. o^s]^, o]^-^(i20) 

^ 0)^^(122)34 ^ tifl^l^ Jl^^^(112)AVoloil ^^i-g-^ ^Sj- 

^ ol^^:( 122)2] ^(Gl)ol #o|-^ ^^-g-^ol ^^]7l nfi^ofl ^-g-^ ^ 

S^-^r ^4. 

<so> til^^l, 01^.^^(320)^ ol-g-^^(322)4 zl ^-,^#^1 wfl^l^ Jl^^i^ 

(312)AHoi) ^s)^ ^^-g-^ ^sHb cl^^^(322)Sl #3(G3H ^o^^ ^ 

-g-^o] ^M7l nfl-g-ofl ^-g-^B] «i5|-§;^ ^-7]^ «VcflS. -§-2] #7fl ^4. 

<81> o]ofl # 7 ) ol^^^-(i20)(320)ofl^ ^-g-^ 1£S 



<82> i] AC = 2 x[{(Cl/Gl)-(C2/G3)> XM xa] / K 

<83> <^7}*\, CI, C2 ^ Ji^^^o) ^7l^^-g-^ol^ ; Gl, G3 ^ ol^ >5 i 

^^^H^ ?m°)JL, ol-^^i^-, S^V^ ^T^H, A ^ 7>#£o)ji ( 
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Jl-3).] 

<84> t)}<4 ^ g^off n^-e^, z ^« 0 >^ ^-g^S) ^^X\^ - ol 

^1 X,y^ 7>^£7]lSf ^^}^o}^ g^o] o)^s\. xj^ro] ^ufo] ^ ofl ^ ^ ^ ^ &7l nfl 

ofl ^l^ofl ±*}^&<>\ ^Aj^ol T^}^ ^ ^l^Jl, *| 

<86> ^ ^ o. m^^- AjAHlofl ^-^^H £^1^ ^^*>^^^, o]T5>cq ^^fldfl 

xZ^-fe 3# ^3HH -f-Aj-cq ^Al^. 7>A]^ -g-ol^Tfl S^* ^^-317> 
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^^7l^ Jg^*}-7fl A>^4>o] Jl^^^ol ^0]^ 2#°1# T^l^, #?1 

#71 ol^^^^-S.-^ Jl^^ofl ^^#£ 91^^} «11^5l^ ^iL* ^fljiL #*V 

#7l Ol^^q-^- T^^Si^ #7l ol^^^ 3±0-<$i£ w-e^l till ^1 51 

^ ^Jl^^ #71 °l^^-A}om ^^Rr ^7fl£l *l*l«J;-g- ^r^SLsL *}$r ^ 

^-g-^^ 7Hr£7ll. 

2] 

^1 5a<>H, 

#71 -H^^&l-g- Ol^ols- <£^}^ ^7flSl nfl7fl^ ^ 

#*Hf^-i: ^ *}^r ^-g-^ Z# 7>^£741 • 

I^^J- 3] 
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A oM ol^^^s-o. o]s- A}oll- <g^^ 4^r7fl^ «3£iL* nH 7 flS s}^ ^^o.^. 



4] 



5] 

3:^*1)3. ^^^-g- ^lO^ ^ ^-g-^ z ^ 7>^£7^). 

6] 

3-8-^ Z^f 7>^JE741. 
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[3^8" 7] 

^-71 JL^^^r SEfe Sl^Kr ^#2} 

1-711- ^<^SL *}^o)^ ##^*K§- a^io s ^^-§-^ z# 7>^£^1. 

8] 
9] 



[3^8" 10] 
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#7l Ji^^^-^>oin>cf afl^jq^ a>z|^-#o) oi^-^^o} a^s. 2#°1# ^p-alsqji, 

#7l o]^.^^l-^- # 7 J ul^Sl^M ^§-3#^ «?Hfl^-°fl Wfl^lSl^ ^^ill: nfl 7 fl5. #*> 
ofl ^ 37fl2l #71 ^^1^2] o^^aH* ££«Hr 4^7flSl ^1^1^;^- 

[3^* 11] 

*ii io%hi sa^^H , 

#7l oi^^^-oii ^#30.5. ^sl^ *1*1^*}- 5&t}€- °1^^M1 Ur^^^-S. 
12] 

*ll 10%H1 9X 6 \^\, 

£ 3.71^1 ^-g: ^ A>^#o. S *|#^-§- ^HJiLS *}±r ^^-8-^ 7>^£741. 
13] 
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o^^o}^ ^^S. ^til^-i; J^iLS S}^ ^-g-^ Z^ 7>^£^1. 



14] 

*fl 10* o Hl £M*i, 

^!#-§- ^ <HR1^1 -fr 0 J3^r <^*°1 4^7fl ^^S. ^ 

#-§-^ 7M-5L31 . 

15] 

*fl 10%H1 , 

A o v 7l JL^^i^ JE^r ^1^^^^ ^Jftgofli- ^r^^A] <y^^ 



[3^% 16] 
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17] 
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